The primary sequence was established for two lysine tRNA isoacceptors which differ in abundance during development in Bacillus subtilis. Both tRNAs shared the same primary sequence but differed in the degree of post-transcriptional modification in the anticodon loop. The earlier eluting species, tRNA^y s , had an unmodified C in position 32 and a mixture of N-[9-g-ribofuranosyl) purin-6-ylcarbamoyl]-L-threonine, t*A, and N-[(9-B-D-ribofuranosyl-2-methylthio-purin-6-yl)carbamoyl]threonine, ms 2 t 6 A, in position 37. The later eluting species, tRNA Lvs , which is the more efficient in protein synthesis, had a modified C in position 32 and only ms s t 6 A in position 37. The possibility exists that modification to make a more efficient tRNA species may be part of a functional interaction between the translational and transcrlptional changes that are part of the differentiation process in J3. subtilis.
INTRODUCTION
During differentiation in Bacillus subtilis, changes in transcriptional and translational processes occur (1, 2) , among these are changes in the relative amounts and kinds of isoaccepting tRNA species (3) (4) (5) (6) . This could be caused by the expression of new tRNA genes at various growth stages of differences in the expression of the genes which code for tRNA modifying'enzymes.
To obtain more data about this phenomenon, we chose to compare the primary sequence of two lysine isoacceptors from B_. subtilis 168 that showed differences in relative abundance as a function of growth stage (6) .
MATERIALS AND METHODS
Isolation of lysine tRNAs and sequence analysis. tRNA was extracted from cells of j5. subtilis 168 trpC2. The lysine isoacceptors were purified on columns of RPC-5 or Aminex A-28 with polyacrylamide gel electrophoresis as the final purification step (7) . tRNA Lvs and tRNA^ys were sequenced by the method of Gupta and Randerath (8) .
When two-dimensional TLC was required, the oligonucleotide bands were extracted from the gel, digested with nuclease ?! and analyzed as described by Kuchino et al. (9 (9) was used to determine the primary sequence of tRNA^v s and tRNAg ys . The 5'-terminus of both isoacceptors had previously been determined to be pG (12).
In the majority of analyses, the modified nucleosides labeled well enough to locate by autoradiography. Final identification and quantitation were done using HPLC and mass spectrophotometric analysis. For the initial analysis of primary sequence, lysine tRNAs purified through a denaturing gel were hydrolysed, the 5'-end of each ollgonucleotide labeled with [y-32 P]ATP using polynucleotide kinase, and the oligonucleotides fractionated by polyacrylamide gel electrophoresis. These oligonucleotides were transferred to PEI-cellulose, digested with RNase T 2 and separated in one dimension using either the ammonium sulfate or ammonium formate solvent systems of Gupta and Randerath The designations K and U* were given by Yamada and Ishikura (13) In an attempt to locate the position of the presumptive labile modification, tRNA Lys purified as far as the last RPC-5 chromatography step and not subject to a denaturing gel was partially sequenced. Results pertinent to the anticodon region are shown in Fig. 2 .
In the absence of the gel purification step, the tRNAs do not give a clear nucleotide pattern,, Nevertheless, we were able to observe a modified 
DISCUSSION
The structure for tRNA^s from B^. subtilis is given in Fig. 4 
